Diastereoselective annulation of 4-hydroxypyran-2H-ones with enantiopure 2,3-dideoxy-alpha,beta-unsaturated sugar aldehydes derived from respective glycals.
One-pot condensations of 4-hydroxypyran-2H-ones 1 and 2, respectively, with various enantiopure 2,3-dideoxy-alpha,beta-unsaturated carbohydrate enals in the presence of l-proline in EtOAc at room temperature generated pyrano-pyrones. It was observed that, while benzyl-protected carbohydrate enals on condensation with 1 or 2 under the above conditions produced an inseparable diastereomeric mixture in a ratio of 1:1, the acyl-protected carbohydrate enals on treatment with 1 or 2 under identical conditions yielded products with moderate to very high diastereoselectivity. A remarkable asymmetric induction was noticed from the C-4 stereogenic center of the acyl-protected carbohydrate enals. An almost complete diastereoselectivity was observed in those reactions that involved condensation of 1 with acetyl-protected enals 5 and 7. The reaction of 2 with 5 also proceeded diastereoselectively to furnish the corresponding annulated product. The reaction presumably took place by C-1,2-addition of the pyrone onto the iminium salt of the alpha,beta-unsaturated carbohydrate enal generated in situ, followed by beta-elimination and cyclization of the 1-oxatriene involving a 6pi-electron electrocyclic process to yield a 2H,5H-pyrano[3,2-c]pyran-5-one derivative.